K186Rb+l uptake by Phaseohls aureus Roxb. hypocotyl segments cut immediately below the hook is inhibited by the active form of phytochrome (Pfr). Short load-short wash experiments indicate that the inhibition of uptake occurs across the plasmalemma. A maximal iuhibition of short term uptake occurs in 10 to 50 miimolar KCI. Low temperature had only a smal effect on influx and the inhibition of influx from 50 milimolar KCI. A consideration of the electrochemical gradient for K+ ulite. After 3 days in the D' at 25 ± 0.5 C, seedlings were selected and subhypocotyl hook segments (2 x 2.5 mm) or apical hook segments (3 mm) were excised from each seedling. Segments were pretreated for 3 h in an aerated 0.5 mM MgC12 + 0.5 mm CaCl2 solution. Preliminary experiments showed that 3 h after excision, the large initial K+ efflux following excision had fallen to a slow steady rate. Inhibition of K+ uptake by R in subhypocotyl hook segments was found to be maximal following a 3-h pretreatment. Radioactivity Counting. Hypocotyl segments were dried and ssRb+ counted in a mixture of I ml distilled H20 + 10 ml NE260 liquid scintillation fluid (Nuclear Enterprises Ltd., Edinburgh, U.K.), using a Packard Tri-Carb 3885 liquid scintillation counter. Efflux samples were counted as I ml sample + 10 ml scintillation fluid.
It has-been proposed ( 11) that the initial action of phytochrome involves an alteration of membrane properties and much evidence now exists to support this view (18) . Phytochrome control of K+ transport in different systems has been reported by several workers (9, 13, 22, 26) . Pfr has been shown to enhance K+ [8'Rb+] uptake by apical oat coleoptile segments (22) and to inhibit uptake of K+ by excised mung bean subhypocotyl hook segments (3, 26) . These changes occur soon after phytochrome photoconversion (3) . Pfr enhances short term uptake of K+[m8Rb+] by apical mung bean hook segments (3) . Marme (18) ulite. After 3 days in the D' at 25 ± 0.5 C, seedlings were selected and subhypocotyl hook segments (2 x 2.5 mm) or apical hook segments (3 mm) were excised from each seedling. Segments were pretreated for 3 h in an aerated 0.5 mM MgC12 + 0.5 mm CaCl2 solution. Preliminary experiments showed that 3 h after excision, the large initial K+ efflux following excision had fallen to a slow steady rate. Inhibition of K+ uptake by R in subhypocotyl hook segments was found to be maximal following a 3-h pretreatment. (6) and repeated at least once with qualitatively similar results. Significant differences are at least at the 5% level unless otherwise indicated.
RESULTS AND DISCUSSION
Subbook Se ¶nents. Figure I shows typical compartmentation curves for K [ Rb+] in subhook segments in 1 mm KCI at 0 and 25 C. Efflux was higher at 25 C. The curves can be split into three exponential components and it has been assumed that they represent three separate compartments arranged in series (7, 23) . It is possible that the observed rates may also reflect different rates of efflux across the same membrane. The changes in efflux may also be influenced by changes in membrane properties following excision. Nevertheless, it seems reasonable to assume that the fastest component of efflux represents exchange in the free space.
From t1/2 values for cytoplasmic and free space exchange (Table  I ) it has been estimated that a 5-min wash at 0 C in inactive solution following uptake in labeled solution will remove most of the free space label and approximately 30%1o of cytoplasmic label.
A 10-min uptake-5-min wash procedure has been used in experiments with subhook segments to estimate the plasmalemma influx (8) . A 5-min wash caused an increased percentage inhibition of influx of K+[wRb+J by R measured after 10 min compared with total uptake without a wash (Fig. 2) . No consistent differences were observed in the activity of wash solutions. We concluded that Pfr inhibits uptake across the plasmalemma. This inhibition measured after 10 min uptake is detectable in 10 to 100 mm KCI (Fig. 3) . Inhibition in 100 mm KCI has a deleterious effect on certain membrane functions including displacement ofstructurally important ions (e.g. Ca2+) from and around the plasmalemma (12 times following photoconversion. 'Rb+ has been used as a marker for K+ by previous workers (e.g. 12, 27) . Although uptake characteristics of 42K+ and 86Rb+ have been found to differ by some workers (16) we have found qualitatively similar effects of R using 42K+ and 86Rb+.
MacRobbie (17) has pointed out that in several instances, ion fluxes to the vacuole can be quite large even after a short uptake period and that a "straight-through" influx to the vacuole may Although an inhibition of K+["'Rb+J remaining in R-irradiated subhook segments was still detectable following 30-and& 60-min wash times (Fig. 4) , this inhibition was not sufficient to account for the inhibition after a 5-min wash. This further suggests that the major part of the inhibition of influx by R arises across the plasmalemma. Differences in the flux to the vacuole may be the result of changed activity in the cytoplasm or may reflect an alteration of a transport process within the cell. Low temperature was found to have only a small effect on total K+['Rb+J influx measured after a 10-min uptake-5-min wash and the inhibition of influx by R in subhook segments in 50 mM KCI (Fig. 5) . Qlo values close to 1.0 were obtained for influx and the R inhibition of influx (Table II (15) . The slight inhibition of influx at low temperature found in Figure 5 was greatest between 0 and 5 C possibly reflecting a temperature-induced phase transition. Low temperature may also decrease the availability of energy-rich compounds required for ion uptake following inhibition of respi- (7, 23) . From these t1/2 values, a 3-min wash in unlabeled solution at 0 C has been employed to remove as much as possible of the free space component of uptake and to retain as much as possible of the intracellular component (8) . Figure 9 shows that per cent enhancement of uptake was increased following a 3-min wash. This suggests that R enhances influx of K+[mRb+] across the plasmalemma in apical segments. No differences in K+[86Rb+J content of wash solutions were found. The enhancement of influx by R after 10 min (Fig. 10 ) was only detectable in high (50 mM) KC1. This situation is similar to the inhibition of influx by R in subhook segments. Low temperature had only a relatively small effect on influx and the R enhancement of influx of K+IMRb+1 in apical segments ( Fig. 11 and Table IV ). The largest reduction in influx occurred between 5 and 15 C. These results suggest that passive influx may be modified by Pfr in apical hook segments, much in the same way as described for subhypocotyl hook segments.
R also enhanced short term efflux of K+[86Rb+J in preloaded apical hook segments in 50 mm KCI + 0.5 mm CaCl2 and this enhancement was reversible with F ( Fig. 12) , indicating phytochrome control. In these experiments, preloaded segments were given a 5-min preefflux in unlabeled solution to remove the free space label. The simplest interpretation of these data is that in apical hook segments, Pfr increases passive influx or a K+-K+ exchange process. Measurements of Em and the effect of photoconversion on Em of apical hook cells would be useful in further 10, 20) and are discussed in detail elsewhere (2, 4) .
